1 In order to achieve the goal of self sufficiency in agriculture, new agricultural strategy has been initiated in 1966-67. The fundamental of this strategy is the application of science and technology for increasing yield per hectare. This strategy, known as New Agricultural Strategy or Green Revolution, is based on the extension of high yielding varieties responsive to heavy doses of fertilizers and the package of improved practices in selected areas with assured rainfall or irrigation facilities. The programmes included under the new strategy are: (1) the high yielding varieties programme, (2) multiple cropping programme, (3) integrated development of dry areas, (4) plant protection measures, (5) increased use of fertilizers, and (6) new irrigation concept.
Introduction
griculture plays an essential role in the process of economic development of less developed countries like India. Besides providing food to nation, agriculture releases labour, provides saving, contributes to market of industrial goods and earns foreign exchange. Agricultural development is an integral part of overall economic development. In India, agriculture was the main source of national income and occupation at the time of Independence. Agriculture and allied activities contributed nearly 50 percent to India's national income. Around 72 percent of total working population was engaged in A agriculture. These confirm that Indian economy was a backward and agricultural based economy at the time of Independence. After 61 year of Independence, the share of agriculture in total national income declined from 50 percent in 1950 to 18 percent in 2007-08. But even today more than 60 percent of workforce is engaged in agriculture. In spite of this, it is also an important feature of agriculture that is to be noted that growth of other sectors and overall economy depends on the performance of agriculture to a considerable extent. Because of these reasons agriculture continues to be the dominant sector in Indian Economy.
Since independence India has made much progress in agriculture. Indian agriculture, which grew at the rate of about 1 percent per annum during the fifty years before Independence, has grown at the rate of about 2.6 percent per annum in the post-Independence era. Expansion of area was the main source of growth in the period of fifties and sixties after that the contribution of increased land area under agricultural production has declined over time and increase in productivity became the main source of growth in agricultural production. Another important facet of progress in agriculture is its success in eradicating of its dependence on imported foodgrains. Indian agriculture has progressed not only in output and yield terms but the structural changes have also contributed. All these developments in Indian agriculture are contributed by a series of steps initiated by Indian Government. Land reforms, inauguration of Agricultural Price Commission with objective to ensure remunerative prices to producers, new agricultural strategy 1 , investment in research and extension services, provision of credit facilities, and improving rural infrastructure are some of these steps.
Notwithstanding these progresses, the situation of agriculture turned adverse during post-WTO period and this covered all the sub sectors of agriculture. The growth rates in output of all crops decelerated from 2.93 percent to 1.57 percent. The livestock declined from 4.21 percent to 3.40 percent. The fisheries declined from 7.48 percent to 3.25 percent. Only, forestry witnessed a sharp increase from 0.09 percent to 1.82 percent.
PAGE 65
The crop sector, which forms largest segment of agriculture, showed poorest growth during post-WTO period in comparison to all other periods. Further, within crop sector, all crops except sugar showed declining trend between initial years of reforms and post-WTO period. This deceleration is very high in Cereals, Corse Cereals, Pulses, Oilseeds, and Drugs & Narcotics. The growth rate turned negative in the case of pulses.
Both dominant nature of agriculture and decelerating growth trend in agriculture attracts attention of policymakers, researchers and economists. The main cause of failure of all development policy for agriculture is that there is no availability of any separate development strategy 2 for Indian agriculture. This is due to the fact that we had not available necessary data to study the characteristics of Indian agriculture. But presently we have come a long way from Independence and now we have long-terms data pertaining to Indian agriculture. So, the present study makes attempt to fill this gap.
In this context, the present paper extensively evaluates performance and progress of Indian agriculture since Independence. Besides comparing facts and figures, we also examined sources of agricultural growth and instability of Indian agriculture for evaluating performance and progress of Indian agriculture. The paper also finds out determinates of agricultural production by using production function approach and verifies the results of decomposition of agricultural growth. This paper covered period from 1950-51 to 2005-06. We have chosen 1950-51 as starting period because all required data is not available (some data are available but sources are not authentic) for period before 1950-51 and 2006-07 as end period because the most recent data pertained to 2006-07 at the time of finalising the paper.
The rest of the paper is organized as follows. Section (ii) reviews previous agricultural policies. Section (iii) evaluates changes and performance of Indian agriculture since Independence. In this section, we discussed change in whole scenario of Indian agriculture over period of time. Section (iv) guesstimate sources of agricultural growth by decomposition analysis. Section (v) calculates instability in production, area, and yield of principal crops. Section (vi) estimates determinants of agricultural production by production function approach. Concluding remarks are presented in the final section.
Agricultural Policy: A Review
In this section, we try to trace out the principle government policies for promoting agricultural development. For the overall development of Indian agriculture, many institutional and infrastructural changes have been introduced since Independence. Broadly, agricultural policy followed during this period can be distinguished in four phases: first phase considered from 1947 to mid sixties, second phase considered period from mid-2 Agriculture production is a biological process, agriculture is diminishing returns activity because land is ultimately a fixed factor of production and the demand for agricultural commodities is income inelastic. These characteristics make different to agriculture from other sector. Therefore, a separate policy for agricultural development is must.
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The first phase of agricultural policy witnessed tremendous agrarian reforms, institutional changes, development of major irrigation project and strengthens of cooperative credit institution. The most important contribution of land reforms was abolition of intermediaries and giving land titles to the actual cultivators. This released productive forces and the owner cultivators put in their best to augment production on their holdings. Land reforms were important in increasing agricultural production during this phase. The Community Development Programme, decentralised planning and the Intensive Area Development Programmes were also initiated for regenerating Indian agriculture that had stagnated during the British period. In order to encourage the farmers to adopt better technology, incentive price policy was adopted in 1964 and the Agricultural Price Commission was set up to advice the Government on the fixation of support prices of agricultural crops. Despite the institutional changes and development programmes introduced by the Government during this phase, India remained dependent upon foreign countries for food to feed the rising population.
The second phase in Indian agriculture started in mid 1960s with adoption of new agricultural strategy 3 . The new agricultural strategy relies on high-yielding varieties of crops, multiple cropping, the package approach, modern farm practices and spread of irrigation facilities. The biggest achievement of this strategy has been attainment of self sufficiency in foodgrains. Agrarian reforms during this period took back seat while research, extension, input supply, credit, marketing, price support and spread of technology were the prime concern of policy makers (Rao, 1996) .
The next phase in Indian agriculture began in early 1980s. This period started witnessing process of diversification which resulted into fast growth in non-foodgrains output like milk, fishery, poultry, vegetables, fruits etc which accelerated growth in agricultural GDP during the 1980s (Chand, 2003) . There has been a considerable increase in subsidies and support to agriculture sector during this period while public sector spending in agriculture for infrastructure development started showing decline in real term but investment by farmers kept on moving on a rising trend (Mishra and Chand, 1995; Chand, 2001) .
The fourth phase of agricultural policy started after initiation of economic reform process in 1991. Economic reforms process involved deregulation, reduced government participation in economic activities, and liberalization. Although there is no any direct reforms for agriculture but the sector was affected indirectly by devaluation of exchange rate, liberalization of external trade and disprotection to industry. During this period opening up of domestic market due to new international trade accord and WTO was another change that affected agriculture. This raised new challenges among policymakers. Because of this, a New Agricultural Policy was launched by Indian Government in July 2000. This aims to PAGE 67 attain output growth rate of 4 percent per annum in agriculture sector based on efficient use of resources. It seeks to achieve this objective in a sustainable manner and with equity. This was first time when government released a national agriculture policy. The policy document discusses what ought to be done in agriculture but the subsequent step, how and when policy goals and objective would be achieved is not discussed (Chand, 2003) . Therefore, it is highly desirable to prepare action plans at both centre and state level in quantity terms to implement the new policy agenda in a time bound framework.
Changing Agrarian Economy since Independence
In this section we focused on how agrarian economy has changed since Independence. Keeping this view in mind this section follows land use pattern, population and agricultural workers, distribution of operational holding, and cropping pattern.
Land Use Pattern
The basic factor in agriculture is land. A knowledge about land use pattern is vital to understand whether the utilisation of land in India is at its full potential or far from its full potential. In India the classification of land has had its roots in agricultural statistics. Till 1950, the land in India was broadly classified into five categories: (i) Area under forests; (ii) Area not available for cultivation; (iii) Uncultivated lands including current fallows; (iv) Area under current fallows; and (v) Net area sown. But then it was realised that such a classification did not give a clear picture of the actual area under different categories of land use required for agricultural planning. Hence, a reclassification was adopted from March 1950. Under it, land in India now classified under nine different categories. These are as: (i) forests; (ii) barren and uncultivable lands; (iii) land put to non-agricultural uses; (iv) cultivable wastes; (v) permanent pastures and other grazing lands; (vi) miscellaneous tree crops and groves not included in the net area sown; (vii) current fallows; (viii) other fallows; and (ix) net sown area. Table 1 shows changes in land use pattern in India since 1950/51.The total geographical area of the country is 328726 thousand hectares in which 93 percent area is reporting area which means that the area for which record is available. It was 88 percent in 1950/51. The net sown area has risen by 18.44 percent from 1950/51 to 2000/01. The net sown area is only 46 percent of total reporting area that was 41 percent of total reporting area in 1950/51. The area under non agricultural use has increased from 12690 thousand hectares to 24070 thousand hectares since 1950/51. But barren and uncultivable land has fallen from 37484 thousand hectares to 17709 thousand hectares. Both the cultivable waste land and fallow land have also decreased during this period. But even today 4.4 percent of total reporting area is available as a cultivable waste land and 4.8 percent of total reporting area is fallow land. This indicates that there is scope to increase the net sown area by at least 5 to 10 percent by improving both cultivable waste land and fallow. Gross sown area was 131893 thousand hectares in 1950/51 and it has increased to 185704 thousand hectares in 2001/02. This shows that only 11 percent of net sown area was used for more than one crop in 1950/51 and this figure increased to 31 percent in 2001/02. This point out that gross sown area can be increased by 70 percent of net sown area through intensive cropping. 
Changing Agricultural Structure
We look at changing structure of Indian agriculture in terms of employment and land holding. The share of agriculture in employment declined from about 82 percent in 1950/51 to about 72 percent by 2001. During the same duration, the share of agriculture in total GDP also declined from 54.66 percent in 1950/51 to 24 percent by 2001.Among agricultural workforce about 45.6 percent are registered as agricultural labour and the rest, i.e., 54.4 percent as cultivators while 28.1 percent was registered as agriculture labour and the rest as PAGE 69 cultivators in 1950/51. This indicates that agricultural workforce shifted from cultivators to agricultural labours (see Table 2 ). There were 48900 million operational holding in 1960/61 and covered area of 131400 million hectares. These operational holding increased to 115580 million in 2000/01and covered area of 163357 million hectares. It shows that the number of operational holding has increased by about 66680 million units but the area covered by then has not significantly increased. It implies that size of operational holding has been reducing. Table 3 shows that the number of marginal and small holdings and the area under such holdings has increased while the number of semi-medium, medium, and large holdings and the area under such holdings has reduced. It reveals that the inequalities in the distribution of land among the cultivators has reducing trend but the number of uneconomic holdings has an increasing trend, i.e., small and marginal holdings are increasing in both number and percentage. 
Changes in Cropping Pattern
Cropping pattern means the proportion of area under different crops at a particular period of time. A change in cropping pattern means a change in the proportion under different crops. Table 4 indicates that the area under non-food crops as a proportion of the total cropped area is increasing but still there is dominance of food crops. At the beginning of the economic planning in India, 76.7 percent land was put under food crops and about 23.3 percent on non-food crops. By 2001, area under food crops had come down to 65.83 percent and under non-food crops has increased to 34.17 percent. This shift in the allocation of area from food crops to non-food crops reflect a change from subsistence cropping to commercial cropping. This shifting of land from food crops to non-food crops was mainly influenced by the prevailing price in market and profitability per hectare.
Similarly, here it can also be concluded that, there is preponderance of cereals, about 54.43 percent of the area is devoted to the production of cereals, while only 11.4 percent is devoted to pulses. Though, the area under both cereals and pulses is increasing but the rate of increase in area under cereals is greater than that of pulses. It means whatever cropped area increased as a result of irrigation facilities, chemical fertiliser, and high yielding varieties of seeds, a greater part of it is devoted to foodgrains. Within cereals, area under PAGE 71 coarse cereals is gradually declining since 1950/51. This is due to fact that coarse cereals are inferior goods. Furthermore, Table 4 also shows that area under fruits and vegetables and oilseeds is gradually increasing since 1950/51. This is because the consumption pattern is shifting from cereals to non-cereals. This phenomenon can be seen in Tables 5 and 6. Following inferences can be drawn in these two tables.
1. The share of food in the total budget expenditure of a household has been showing a decline over the years in both rural and urban sector. In rural all India, the share of food declined from 72.9 percent in 1972-73 to 55 percent in 2004-05 and in urban all India it declined from 64.5 percent in 1972-73 to 42.5 percent in 2004-05.
2. Although cereal continues to be the important constituent of a household's food bosket, its share in total budget is declining.
3. The share of pulses is also showing declining trend.
4. The consumption of vegetables and fruits, milk, meat, egg, and fish, and edible oil has shown an increase.
The structural shift in consumption pattern is on account of the consumption diversification effect because of easy access to supply, changed tastes and preferences, and change in relative prices (Radhakrishna and Ravi 1992; Kumar 1998; Murthy 2000) . Increasing urbanization and economic growth reduces per capita demand for cereals and increases the demand for non-cereals food items. Modernisation of agricultural also bears a similar negative relationship with the per capita consumption of cereals. Mechanization of agricultural activities and improvement in infrastructure also contribute to reduction in energy requirement and thus less cereal consumption (Rao 2000) .
Performance of Indian Agriculture

Output Growth
Agricultural growth is one of the main facets of India's economic development and national food sufficiency policies. The crop sector, which forms the largest segment of agriculture, grew annually at 2.5 percent since 1950/51. The acceleration rate of crop sectors fluctuated around 2.5 percent during all sub periods. It grew at the lowest rate during post-WTO period in comparison to all other periods. Further, within crop sector, all crops except sugar, condiment, spices, fruits and vegetables showed declining trend between 1950/51-1965/66 and 1991/92-2006/07. This deceleration is very high in Cereals, Corse Cereals, Pulses, Oilseeds, and Drugs & Narcotics. Similar declining trend in growth rate of all crops is also confirmed by Table 9 that shows average annual compound growth rate of output in physical term for all major crops. These growth rates are lower than the growth rate of rural population. Thus, the clear implication of this growth trends is that the per capita output in agriculture is declining. This seems to be one of the causes for rising disparity between rural and urban areas in India. 
Net Availability of Foodgrains
Input Use Pattern
Agricultural production and efficiency largely depend upon the inputs applied and the methods adopted. In India, "while population grows, the land surface is fixed and of this only a certain proportion is available for cultivation" (Planning commission, 1961) . Further scope for bringing extra land under the plough is limited. If more production is to be got out of this existing area, the problem has to be tackled on a wide front. This can be done by applying inputs in a more intensive way and by adopting modern methods of production through use of improved technology, besides making an adequate provision for institutional financing, better methods of marketing, etc.
Technical factors, i.e., technology have received increasing emphasis and the recent breakthrough in agriculture is the outcome of these factors. These technological factors comprise (i) irrigation; (ii) Consumption of fertilisers and manure; (iii) Improved seed, and (iv) agricultural implements.
Water is another basic factor in agriculture next only to land. Only rainfall is the natural source of water in agriculture. But rainfall is the most unreliable and is marked by wide variations in different parts and also variation from year to year in its quantity, incidence, and duration. Therefore, only artificial supply of water through irrigation is the way to overcome the problem of deficiency of water. Irrigation water comes from two sources: surface water and ground water. Surface water is provided by the flowing water of rivers or the still water of tanks, ponds, lakes, and artificial reservoirs. The surface water is carried to the filed by canals, distributaries, and channels. Ground water is tapped by sinking wells where drought animals, diesel or electric power is utilized to take out water. In india canals, tanks, wells including tubewells are the principal sources of irrigation. Since 1950-51, considerable importance had been attached to the provision of canal irrigation and well irrigation. Even though 40 percent of irrigation is supplied by canals, now well irrigation has caught up rapidly irrigation by tubwells has been expanded considerably. In the meantime, tanks and other source of irrigation are declining in importance (see Table 11 ).
PAGE 76
2009 JOURNAL OF EMERGING KNOWLEDGE ON EMERGING MARKETS • WWW.ICAINSTITUTE.ORG Table 12 shows that the net irrigated area has risen by 163 percent from 1950/51 to 2000/01. This increment in irrigated area is very nominal and only 39 percent of net sown area is irrigated area. This figure is very unsatisfactory and it is matter of concern that why only 39 percent of net sown area is irrigated area. It is also concerning matter that growth in gross irrigated area is also very nominal. Thus, there is scope to increase agricultural production by increasing both net and gross irrigated area. In any scheme for boosting agricultural output, the use of chemical fertiliser has an important role. India's soil though varied and rich in deficient in nitrogen and phosphorustwo plants nutrients which together with organic manure influence crop return, which population rising at a first rate, the use of larger and larger doses of chemical fertiliser is the only way to augment our foodgrains production. The new agricultural strategy was based on increased use of fertiliser.
Since adoption of the new agricultural strategy in the sixties, the consumption of chemical fertiliser has been growing rapidly. The Government is also encouraging the use of fertiliser through heavy subsidies. That is why the consumption has gone up abnormally high from 70000 tonnes in 1950-51 to 2,177,000 tonnes in 1970-71, 12,546,000 tonnes in 1990-91 and PAGE 77 19,145,000 tonnes in 1999-2000 (see Table 13 ). The fertiliser consumption per hectare of gross cropped area has also gone up steadily, from 0.50 kg in 1950-51 to 74 kg in 1995-96. The corresponding figures for developed countries are much higher than the Indian Agriculture (see Table 14 ).
The low consumption may be due to the poor economic condition of farmers, lack of assured irrigation (58.5 % of the cropped area lack irrigation facilities), inadequate demonstration and promotion for the use of fertilisers, insufficient supply at the proper time, high price of fertiliser, absence of soil testing facilities so as to recommended the precise deficiencies in the soil and recommended proper dose of fertiliser, and wrong notion among some conservative farmers regarding the use of chemical fertilisers.
Improved seeds have played vital role in augmenting agricultural production in developing countries like India. These seeds not only help in increasing in agricultural production by 10 to 20 percent but introducing new characteristics in the biological structure of the plant. For, example researches have made it possible to develop such seeds which are quick maturing, provide higher agricultural yield and are resistant to insects, diseases and droughts. In India the success of Green Revolution is partly associated with the use of high yield variety (HYV) seeds. The HYV programme was started in 1966. Between 1967-68 and 1996-97 the area under HYVP has witnessed 12.6 times increase (from 6.07 million ha to 76 million ha). The success of the programme remains most marked in the case of wheat and rice. The HYV programme has led to 4.84 times increase in the output of wheat from 1966-67 (11.39 million tonnes) to 1990-91 (51.1 million tonnes) and 1.78 times increase in the production of rice from 1967-68 (37.6 million tonnes) to 1990-91 (74.3 million tonnes).
The implements and tools used by the Indian farmers are primitive, crude, and obsolete which impede the development of modern agriculture. New farm machineries not only save time, reduce cost of production but also increase agricultural production. These machineries replace the animal and human power and perform various works of agriculture ranging from ploughing, showing, and harvesting to the marketing of the produce. There is difference of opinion amongst scholar regarding the mechanisation of agriculture. In fact small and scatter land holding, cheap and abundant human labour and poverty amongst farmers go against total mechanisation of Indian agriculture but the possibility of limited mechanisation is not ruled out. In many cases where the use of animal and human power has become costlier, mechanization is proving to be boon for agriculture. Even small farmers prefer to use these machineries to save the time and money.
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Sources of Growth in Indian Agriculture
Any change in the output of a crop in physical term 4 depends fundamentally on the changes in the area under the crop and its average yield. To measure the effect of area, productivity and their interaction in increasing the crop output, differential equation given by Sharma (1977) was used:
The first term on the right hand side is considered as yield effect, second term as the area effect and the third as the interaction effect. Thus, total change in output can be decomposed into three effects; yield effect, area effect, and the interaction effect due to change in yield and area.
During 1950/51-1965/66, area and yield both almost equally contributed in growth of rice, wheat, and coarse cereals. But for non-food crops, expansion area was dominant source of output growth (see Table 15 ).
During 1965/66-1980/81, increase in yield was comparatively more contributed in output growth of all major crops except Wheat and Jute and Mesta. For Wheat, 40.49 percent of output growth was contributed by expansion in area and 34.46 percent was contributed by increase in yield. Remaining part (25 percent) of output growth of Wheat was contributed by interaction of area and yield (see Table 16 ).
During 1981/82-1990/91, an increase in yield was more contributed in output growth of all major crops except oilseeds and sugarcane (see Table 17 ). During 1991/92-2005/06, again yield's contribution in output growth of all major crops except Wheat, Sugarcane, and Potato was greater than expansion in area. It is a matter of great concern as to why the productivity of wheat and sugarcane remains stagnant (see Table 18 ). 
Instability in Indian Agriculture
Instability is one of the important decision parameters in development dynamics and more so in the context of agricultural production. An analysis of fluctuations in crop output, apart from growth, is of importance for understanding the nature of food security and income stability. Wide fluctuations in crop output not only affect prices and bring about sharp fluctuation in them but also results in wide variations in disposable income of the farmers. The magnitude of fluctuations depends on the nature of crop production technology, its sensitivity to weather, economic environment, availability of material inputs and many other factors. High growth in production accompanied by low level of instability for any crop is desired for sustainable development of agriculture.
In this section we examined extent of production, area, and yield instability for major crops. The instability in area, production and yield of major crops is measured in relative terms by where, standard deviation 5 and mean 6 .
It may be mentioned here that some researchers have estimated the CV around trend as the standard error of regression divided by mean. After estimating in both ways from the same set of data, Sindh and Byerlee (1990) found that the results are almost identical whichever method is used. Since both methods provide the same results, we decided to estimate the instability index using the Cuddy-Della Valle index. Thus, instability index are calculated for the pre-green revolution, post-green revolution period, and post-reform period. These results are shown in Tables 20, 21, and 22. For wheat, rice, pulses, oilseeds, cotton, jute, and potato, these measures show decrease in production instability during post-reform period. This indicates that post-reform period helps in reducing production instability for these crops. Yet, despite this decrease in production instability, corse cereals, sugarcane, and tobacco realized an increment in production instability during post-reform period. Area instability for wheat, jute, sugarcane, and potato decreased by 49.43 percent, 41.36 percent, 5.5 percent, 13 percent, respectively and for rice, corse cereals, pulses, oilseeds, cotton, and tobacco increased by 22 percent, 33 percent, 11 percent, 35 percent, 65 percent, and 60 percent, respectively in post-reform period. Further, the results indicates that the yield instability for rice, wheat, corse cereals, pulses, jute and sugarcane declined by 36 percent, 37 percent, 6 percent, 32 percent, 64 percent, and 0.4 percent, respectively during postreform period. But Yield instability for oilseeds, cotton, potato, and tobacco increased by 3 percent, 93 percent, 11 percent, 19 percent, respectively. Production instability was the highest for tobacco (15.03), oilseeds (14.93), jute (14.65), cotton (10.86), and coarse cereals (10.42). Yield instability was the largest for cotton (20.54), and oilseeds (10.38). Overall analysis indicates that production and yield instability for almost crops declined in post-reform period. But further it also indicates that area instability increased in the same period. Therefore, it can be concludes that reduction in production instability is mainly due to reduction in instability of yield and present instability in production is mainly because of increasing instability in area.
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Determinates of Agricultural Production
This section aims at analyzing the impact of production variables (inputs) on agricultural output growth. For this purpose we used Cobb-Douglus Production Function specified as: log e (GVAO) = β 0 + β 1 log e (L) + β 2 log e (M) + β 3 log e (K) + ε t … (3) where GVAO is gross value of agricultural output; L is agricultural land force; K is capital input; M is agricultural labour; Coefficients β i ( i =1, 2, 3) are the elasticities of the respective variables with respect to agricultural production, with the assumption that β i >0.
The data used in the estimation of production function were country level agricultural output and inputs for estimating the Cobb-Douglas production function of Indian agriculture from 1950/51 to 2005/06. Most previous studies on Indian agriculture used gross value of agricultural output (GVAO) as the total value of agricultural production. GVAO is defined as the sum of the total value of production from farming, forestry, livestock, and fishery. The sum of output of all products of farming, livestock, forestry, and fishery equals to GVAO and is expressed at constant (1999/2000) From the above equation, we can see that in Indian agriculture during 1950/51 to 2005/06, the output elasticities of land, labour, and capital were 0.32, 0.88, and 0.36 respectively. If α = 0.32, and the land input increases to about 1 percent, then the gross value of agricultural output increases 0.32 percent. Similarly, β = 0.88, and γ = 0.36 can be interpreted in the same way. The sum (α, γ, and β) gives information about the returns to scale, that is, response of output to a proportionate change in the input, in our case adding the three output elasticities we obtain 1.56 , which gives the value of the returns to scale parameter. As we can see the sum is greater than 1, thus there are increasing returns to scale. As is evident, over the period of the study, the Indian agriculture is characterized by increasing returns to scale doubling the inputs will more than double the output. From a purely statistical viewpoint, the estimated regression line fits the data quite well. The R 2 value of 0.99 means that 99 percent of the variation in the (logarithmic of) gross value of agricultural output is explained by the (logarithmic of) land, labour, and capital. For adjusted R 2 the relation is 99 percent. This shows the statistical dependence of the (logarithmic of) gross value of agricultural output on the (logarithmic of) labour, land and capital, and γ and β are statistically significant at the 1 percent level and α is not significant. The dw-statistic is equal to 1.121. From the Durbin-Watson tables, we found that for 55 observation and three explanatory variables, d L = 1.414 and d U = 1.724 at the 5 percent level. Since the computed dw-statistics lies below d L, cannot reject the hypothesis that there is positive autocorrelation.
Despite the problem of autocorrelation, intercept and output elastities estimated by equation 2 are constant over period of time. But in real it is not true, i.e., intercept and output elasitcties are variable over period of time. This is because of structural changes that occurred in economy during a period of time. The structural changes also occurred in Indian Agriculture. Pulapre, Balakrishnan, and Parameswaran (2007) identified agricultural growth shows trend break in 1964/65 when growth accelerates. It means that there are two growth regimes in Indian Agriculture since 1950. One is from 1950/51 to 1964/65 and second is beyond 1964/65. Expansion of area was the main source of growth in the first regime of agricultural growth after that the contribution of increased land area under agricultural production has declined over time and increase in productivity became the main source of PAGE 87 growth in agricultural production in second regime of agricultural growth. This estimation have confirmed that intercept and output elasticites are not constant over the period of time.
To solve this problem, we have used dummy variables, i.e., 0 for observations in 1950/51-1964/65 and 1 for observations in 1965/66-2005/06, in equation 2.
First, we hypothesized that only level of agricultural output (intercept) has changed between these two regimes of agricultural growth. So, to capture this difference, we have incorporated intercept dummy in equation 3: log e (GVAO) = β 0 + β 1 log e (L) + β 2 log e (M) + β 3 log e (K) +β 4 D t + ε t …(4) Next we hypothesized that both level of agricultural output (intercept) and output elasticities have changed between these two regimes of agricultural growth. From a purely statistical viewpoint, the estimated regression line fits the data quite well in comparison to other two regression lines (3 and 4). Only the coefficient of land is statistically significant at 1 percent level and the coefficient of labour and capital are not statistically significant during the period 1950-51 to 1964-65. While in the period 1965-66 to 2005-06 the coefficient of labour and capital are statistically significant at 1 percent and 5 percent level, respectively and the coefficient of land is not statistically significant. This shows that land significantly affected the agricultural output growth during 1950/51-1964/65 and after that land became less significant and now labour and capital are significantly affecting the agricultural output growth. The dw-statistic is equal to 1.718. From the Durbin-Watson tables, for 55 observation and seven explanatory variables, d L = 1.253 and d U = 1.909 at the 5 percent level. Since the computed dw-statistics lies between d L and d U, autocorrelation is inconclusive.
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Concluding Remarks
This paper evaluates performance and progress of Indian Agriculture since Independence. In addition, this paper also analyzes sources of agricultural growth and determinants of agricultural production. We use the decomposition test to analyze sources of agricultural growth and the production function approach to analyze determinants of agricultural production over the period 1950/51 through 2005/06. The study indicates that there is scope to increase both net sown area and gross sown area. The study also highlights that only 39 percent of net sown area is irrigated area. After evaluating the changes in agrarian structure, input use pattern and growth trend of agriculture, this paper point outs some points. These are: agricultural workforce shifted from cultivators to agricultural labours, the number of uneconomic holdings has an increasing trend, area under food crops shifted towards non food crops, and within food crops area under cereals has been shifting towards non cereals, growth trend of aggregate agriculture as well as all sub sector of agriculture except forestry is showing declining trend during post-WTO period. It is also observed in this study that production and yield instability declined for almost crop during post reform period while, area instability increased in the same period. This further indicates that instability in area became major responsible factor for production instability.
The decomposition analysis indicates that rising output per hectare is the predominant source of agricultural growth for most of the crops and crop groups. Disaggregating of reference period in four sub periods shows that expansion of agricultural land was the main source of agricultural growth during the period before 1965/66 after that the contribution of increased land area under agricultural production has declined over time and increase in productivity became the main source of growth in agricultural production.
The estimation of aggregate agricultural production function with both intercept and slope dummy indicates that land significantly affected the agricultural output growth during 1950/51-1964/65 and after that land became less significant and now labour and capital are significantly affecting the agricultural output growth. Thus, the result of the aggregate agricultural production function verifies the results of decomposition analysis.
